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(54) GENERATING SYSTEM SIMULTANEOUSLY GENERATING POWER AND COLLECTING 
CARBON DIOXIDE BY USING SOLID OXIDE FUEL CELL 

(57)Abstract: 

PURPOSE: To efficiently collect carbon dioxide without 
mixing it with exhaust gas by forcing only oxygen in air 
to pass through to a fuel cell by use of the 



characteristics of a solid oxide electrolyte film. 
CONSTITUTION: A solid oxide electrolyte 2 supplies 
only oxygen in air 12 to a fuel cell 3 to generate both 
mixed gases of hydrogen and carbon monoxide 
generated by reforming reaction of fuel 113 with water 
steam 14 and a fuel-cell side gas 11 composed of 
carbon dioxide and water steam. In that case, the 
electrolyte 2 simultaneously works as part of a 
generating element and works to separate generated 
carbon dioxide from a large amount of exhaust 10 




including nitrogen, etc., from an air electrode 4. Cooling ' — ptt 
of the gas 1 1 by a condenser 5 is effected by separating 
water steam in the gas 1 1 as condensed water 15 and 
converting carbon monoxide to carbon dioxide for 
separation. The concentration of carbon dioxide in gas at 
the inlet portion of a separating device 6 is therefore 

increased, enhancing the efficiency of separation inside the separating device. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

The generation-of-electrical-energy system which uses the property of a solid acid ghost electrolyte 
membrane of passing only the oxygen in air to a fuel electrode side when generating power with a solid acid 
ghost fuel cell, leads the carbon dioxide produced as a result of a cell reaction to a small decollator in the 
high-concentration state, without making it mix with a lot of exhaust gas, and are collected efficiently 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] If the carbon dioxide generated inevitably is emitted to atmospheric air as it is in 
case power is obtained from a fossil fuel by energy conversion, possibility of becoming the cause of global 
warming is pointed out. This invention is used for the large-scale generation of electrical energy for 
enterprises, the source of sea power, etc. as the heat double wage and distributed generation of electrical 
energy using a solid acid ghost fuel cell, or future possibility for the purpose of carrying out separation 
recovery of this carbon dioxide in a power generation source. 
[0002] 

[Description of the Prior Art] The separation collection management technique of the carbon dioxide 
generated in connection with energy conversion is still in the phase of researches and developments. As a 
proposal shown conventionally, there is a method separated out of combustion gas for a common type heat 
engine, using only oxygen as the method separated out of the fuel gas which reformed the method separated 
out of the combustion exhaust gas and (1) (2) fossil fuel under the elevated temperature, and (3) oxidizers. 
[0003] 

[Problem(s) to be Solved by the Invention] In a Prior art (1), while the generated carbon dioxide mixes into 
a lot of combustion exhaust gas and the concentration becomes thin, the capacity which should be processed 
becomes huge and equipment becomes very large-scale. Although (2) and (3) are proposed in consideration 
of the point, there are faults, like that excessive energy is required for deoxygenation from air and the 
effectiveness of the amount reduction of raw gas is not enough. 

[0004] In short, the technical problem which it is going to solve by this invention is making a decollator 
small and efficient and raising the possibility of utilization of carbon-dioxide separation collection 
management technique above by maintaining at a high-concentration condition without mixing a carbon 
dioxide with other gas as much as possible, and decreasing the amount of processing volume. 
[0005] 

[Means for Solving the Problem] Drawing 1 shows the means used by this invention, and consists of the 
following three points. First, it is using the solid acid ghost fuel cell 1 as a source of power. 
[0006] It is circulating the gas by the side of the fuel electrode 3 containing a carbon dioxide next, and 
classifying an air pole 4 side. 

[0007] And it is incorporating the condenser 5 and the carbon-dioxide decollator 6 for cooling gas all over 

the circulating flow way. 

[0008] 

[Function] The solid acid ghost electrolyte 2 which is the component of a solid acid ghost fuel cell supplies 
only the oxygen 16 in air 12 to a fuel electrode side, as the principle is shown in drawing 2 . And the mixed 
gas 18 of the hydrogen and the carbon monoxide which a fuel 13 and a steam 14 carry out a reforming 
reaction, and can do them, and this oxygen react, and a carbon dioxide 9 and a steam 14 are generated. 
There is an operation which separates the generated carbon dioxide from a lot of exhaust gas 10, such as 
nitrogen by the side of an air pole, at the same time the above-mentioned electrolyte 2 acts as some 
generation-of-electrical-energy elements in that case. 

[0009] Next, circulation of fuel electrode side gas 1 1 does not twist the unreacted fuel 18 of a cell outlet to 
combustion etc., but uses it effective in a cell reaction, and the operation which prevents a carbon dioxide 
mixing into the exhaust gas by the side of an air pole is carried out. 

[0010] Cooling by the condenser 5 of fuel electrode side gas has the operation which the operation which 
decreases the amount of volume of raw gas sharply, and the carbon monoxide as an unreacted fuel are 
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changed to hydrogen and a carbon dioxide at the reaction called a water gas shift reaction, and sets them as 

the object of separation by separating the steam in this gas as the water of condensation 15. 

[001 1] While the carbon dioxide levels in the gas in the inlet-port section of a decollator 6 become very high 

and the separation efficiency within a decollator increases according to the above operation, the amount of 

raw gas volume is reduced sharply, and it becomes possible to miniaturize a decollator. 

[0012] 

[Example] Since the whole heating- value balance is maintained as shown in drawing 3 besides a system of 
drawing 1 , the method (A) which leads a part of fuel electrode side gas to an air side, and is burned with the 
auxiliary combustor 19 can be considered. In this case, some carbon dioxide will mix into exhaust gas. 
[0013] Moreover, it is made to compound-ize with the heat exchanger 20 for gas preheatings, and a turbine 
and compressors 21 , 22, and 23, and the method (B) which raises system-wide thermal efficiency can be 
considered. 

[0014] As a decollator of a carbon dioxide, various approaches, such as physical adsorption by chemical 
absorption with membrane separation, the compression liquefying method, amine liquid, etc., a zeolite, etc., 
are applicable. 

[0015] Moreover, as a fuel, although LNG and methane are suitable, other fuels (for example, coal etc.) are 

also applicable on the assumption that reforming processing. 

[0016] 

[Effect of the Invention] By this invention, the carbon dioxide levels in the exhaust gas emitted from the 
source of power can be held to a very low value compared with an ordinary heat engine's case. 
[0017] Moreover, the amount of raw gas for carbon-dioxide separation can be reduced sharply. For example, 
when using methane as a fuel, in 1/10 or less and decollator inlet-port concentration, as compared with a 
native engine, 10 times of raw gas, i.e., the amount, become [ discharge concentration ] about 1/10. 
[0018] Therefore, since a decollator can be miniaturized sharply and separation efficiency also becomes 
high, the possibility of utilization of carbon-dioxide separation collection management technique becomes 
very high. 

[Translation done.] 
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DRAWINGS 




[Drawing 3] 
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[Translation done.] 
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